To test if missense variants annotated to aligned positions in meta-domains from ExAC (with >0.1% AF) and from HGMD DM have any relation a correlation analysis was performed. In total we tested 20,754 positions that have more than 80% MSA coverage, 5 or more domain homologues, and at least one ExAC or HGMD DM missense variant (These can be found in the fields 'percentage of aligned instances', 'domain instances in hg19', 'ExAC_M_x_J', and 'HGMD_M_x_J' in Supp. Data S5). We find a negative correlation between the number of aligned missense variants when comparing these datasets (Pearson's correlation coefficient: -0.51, p-value < 1e-308). This suggests that disease causing missense variants are often not present at positions that have one or many missense variants from ExAC and vice versa. As this is a relation measured across aligned homologous positions; a mutation in one domain has a relation to the same aligned position in another domain.
Supp. Fig. S4. Impact of using different thresholds for the ExAC allele frequency in the Monte Carlo Permutation tests
In addition to our ExAC allele frequency threshold of 0.1% we performed repeated Monte Carlo experiments with 0.5% and 0.05% AF (Methods) for the reoccurrence of missense variants on aligned positions (A.) and the enrichment of variants with identical change in amino acid throughout a meta-domain (B.). The threshold of 0.1% AF, which we use in the main text, resulted in 20,408 missense variants annotated to the meta-domains. Setting a much less strict threshold of 0.05% AF increases the number of missense variants by 43% to 29,270. These added variants are much rarer in the general population but help increase the number of significant meta-domains due to the occurrence of identical variants at aligned positions. A very strict threshold of 0.5% AF decreases the number of missense variants by 56% to 9,011. Even with this little number of variants there is only a small decrease in the enrichment of identical changes of amino acid over aligned positions (B. default threshold 20.6% versus very strict 17.4%). 
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Supp. Fig S6. Correlation of the MAD of dn/ds in contrast of the consensus length of the domain
The impact of the domain size on the Median absolute deviation (MAD) of the displayed as a correlation plot. There is a very weak, although significant, negative correlation to be observed (Pearson correlation coefficient -0.22; p-value = 4.67e-31). Suggesting that there is a minimal effect of the domain length on MAD. Particularly, some short domains perform more often poorly on the MAD measurement as compared to longer domains. However, due to the weak correlation, the domain consensus size in general does not impact the MAD score for our set of 2,750 meta-domains.
Supp. Fig S7. Example of the EGF-like meta-domain (PF00008) including ClinVar information.
The contrast between the more densely populated disease causing missense variants from HGMD DM in perspective of the missense variants in ClinVar Pathogenic. All of the 21 missense variants from ClinVar fall on aligned positions that also have 4 or more disease causing variants in HGMD DM. There are in total 141 missense variants aligned to positions that result from the HGMD DM dataset and 49 missense variants from ExAC that have >0.1% allele frequency.
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